SPECIFICATION 
(Sprint Docket No. 1675) 

TO ALL WHOM IT MAY CONCERN: 

5 Be it known that we, Dae-Sik OH, a citizen of Korea and resident of Overland Park, 

Kansas, and Leo Ray ANDERSON, Jr., a citizen of the United States and resident of Kansas 

City, Missouri, have invented a new and useful: 

METHOD AND SYSTEM FOR ESTABLISHING 
MOBILE STATION ACTIVE SET 
1 0 BASED ON MOBILE STATION LOCATION 

y the following of which is a specification. 
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BACKGROUND 

1 . Field of the Invention 

The present invention relates to wireless telecommunications and, more particularly, to 
methods and systems for determining which sector or sectors in a cellular wireless network 
5 should serve a given mobile station. The invention conveniently uses the location of the mobile 
station as a basis to select one or more sectors that should be considered members of the mobile 
station's "active" set of sectors. 

2. Description of Related Art 

_^ Cellular wireless is an increasingly popular means of personal communication in the 

10 1? modern world. People are using cellular wireless networks for the exchange of voice and data 
[_fj over cellular telephones, Personal Digital Assistants ("PDAs"), cellular telephone modems, and 

hi other devices. In principle, a user can seek information over the Internet or call anyone over a 

H 

Public Switched Telephone Network ("PSTN") from any place inside the coverage area of the 
cellular wireless network. 

15™ In a typical cellular wireless system, an area is divided geographically into a number of 

i ; 

cell sites, each defined by a radio frequency ("RF") radiation pattern from a respective base 
transceiver station ("BTS") antenna. The BTS antennae in the cells are in turn coupled to a base 
station controller ("BSC"), which is then coupled to a telecommunications switch or gateway, 
such as a mobile switching center ("MSG") for instance. The MSC or gateway may then be 
20 coupled to a telecommunications network such as the PSTN (public switched telephone network) 
or the Internet. 

When a mobile station (such as a cellular telephone, pager, or appropriately equipped 
portable computer, for instance) is positioned in a cell, the mobile station communicates via an 
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RF air interface with the BTS antenna of the cell. Consequently, a communication path is 
established between the mobile station and the telecommunications network, via the air interface, 
the BTS, the BSC and the MSC. 

With the explosive growth in demand for wireless communications, the level of call 
5 traffic in most cell sites has increased drastically over recent years. To help manage the call 
traffic, most cells in a wireless network are usually further divided geographically into a number 
of sectors (which can be visualized ideally as pie pieces), each defined respectively by radiation 
patterns from directional antenna components of the respective BTS, or by respective BTS 

„ antennae. 

Li 

10 % In a Code Division Multiple Access ("CDMA") wireless network, each cell employs one 

{/! or more carrier frequencies, and each sector is distinguished from adjacent physical sectors by a 

\i 

uJ pseudo-random number offset ("PN offset"). Further, each sector can concurrently communicate 

p. * 

1_ on multiple different channels, distinguished by "Walsh codes". When a mobile station operates 

pT| in a given sector, communications between the mobile station and the BTS of the sector are 

i y 

01 

15q carried on a given frequency and are encoded by the sector's PN offset and a given Walsh code. 

According to industry standard IS-2000 (published in March 2000 as TIA/EIA/IS- 
2000-A) and IS-95, a mobile station can communicate with a number of "active" sectors at a 
time. Depending on the system, the number of active sectors can be up to three or six 
(currently). The mobile station receives largely the same signal from each of the active sectors 
20 and, on a frame-by-frame basis, selects the best signal to use. 

A mobile station maintains in its memory a list of the sectors in its "active" set. In 
addition, it maintains in its memory a list of "candidate" sectors (up to six), which are those 
sectors that are not yet in the active set but that have sufficient signal strength that the mobile 
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station could demodulate signals from those sectors. Further, the mobile maintains a list of 



"neighbor" sectors, which are those sectors not in the active set or candidate set but are in close 



vicinity to the mobile station. All other possible sectors are members of a "remaining" set. 



In existing systems, to facilitate a determination of which sectors should be in the mobile 



5 station's "active" set, all base stations emit a pilot channel signal, typically at a power level 



higher than other downlink signals. A mobile station then constantly measures the strength 



(E c /Io, i.e., energy versus spectral density) of each pilot that it receives and notifies a primary 



base station (a base station currently serving the mobile station) when pilot strength falls above 



m or below designated thresholds. The base station, in turn, provides the mobile station with an 

1 0 y3 updated list of active pilots. 

m More particularly, according to IS-2000, the base station initially provides the mobile 

pJ station with a Handoff Direction Message (HDM), which indicates (i) the PN offsets of the 



L sectors in the active set and (ii) the following handoff parameters that relate to pilot signal 
™j strength: 

J=K± 

15?j T ADD: Threshold pilot strength for addition to the active set (e.g., -14 dB) 

T COMP: Difference in signal strength from an active set pilot (e.g., 2 dB) 
T_DROP: Threshold pilot strength for removal from the active set (e.g., -16 dB) 
TTDROP: Time for which an active set pilot falls below T_DROP to justify removal 
from the active set (e.g., 2 seconds) 

20 



Additionally, the base station initially provides the mobile station with a Neighbor List Update 



Message (NLUM), which identifies the "neighbor" sectors for the current active set. 



The mobile station then monitors all of the pilot signals that it receives, and the mobile 



station determines if any neighbor pilot exceeds T_ADD by T_COMP. If so, the mobile station 



25 adds the pilot to its "candidate" set and sends a Pilot Strength Measurement Message (PSMM) to 
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the base station, indicating the estimated E c /I 0 for the pilot. Depending on current capacity and 



other issues, the base station may then send an HDM to the mobile station, listing the pilot as a 



new member of the active set. Upon receipt of the HDM, the mobile station then adds the pilot 



to its active set as instructed, and the mobile station sends a Handoff Completion Message 



5 (HCM) to the base station, acknowledging the instruction, and providing a list of the pilots (PN 



offsets) in its active set. 



Similarly, if the mobile station detects that the signal strength of a pilot in its active set 



drops below T_DROP, the mobile station starts a handoff drop timer. If T_TDROP passes, the 



mobile station then sends a PSMM to the base station, indicating the E c /I 0 and drop timer. The 
10 % base station may then respond by sending an HDM to the mobile station, without the pilot in the 
jf! active set. The mobile station would then receive the HDM and responsively move the pilot to 
Ly its neighbor set and send an HCM to the base station. 

jj SUMMARY 

■J? 

A problem with this existing arrangement is that, when a mobile station has several 

: : 

sectors in its active set, the base stations of all of the active sectors need to concurrently serve the 



mobile station. For instance, if the mobile station has three or six sectors in its active set and is 



involved in a call, the base stations of all three or six sectors need to communicate on respective 



traffic channels with the mobile station, all sending and receiving the same traffic signals. At 



20 any given moment, however, the mobile station need not be served by so many sectors. 



Therefore, with the existing procedures, the end result may be an unnecessary use of base station 



and air interface resources. 
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The present invention provides a mechanism to help reduce the burden on base stations 
and other system resources. According to an exemplary embodiment of the invention, a cellular 
wireless system will employ location technology to determine the position of a mobile station, 
and the system will then use the position of the mobile station as a basis to determine which 
5 sector or sectors should be in the mobile station's active set. The invention does not necessarily 
preclude use of existing methods as well. 

In accordance with the exemplary embodiment, a cellular wireless system will maintain a 
database or other data store that indicates the geographic positions (e.g., latitude-longitude 
coordinates, also known as "geo-codes") covered by each sector. A base station controller can 
10 *S then continuously monitor the position of a mobile station and then use the geographic sector 
lU database as a basis to determine which sector or sectors the mobile station is physically 

y positioned in. The base station controller may then send an HDM to the mobile station, listing as 

M 

members of the active set only that sector or those sectors in which the mobile station is 
2] currently located, as indicated by the geographic position database. 
15 ~ Advantageously, the geographic coverage of sectors as indicated by the geographic sector 

La. 

database, can take into account the strength of signals at various geographic positions (which 
may be inherently impacted by various considerations, such as topography). That way, when a 
mobile station is operating at a position that the database indicates is within a particular sector, 
the signal strength for communication between the base station of that sector and the mobile 
20 station at that position can be said to be sufficient. Similarly, if the database indicates that the 
mobile station position falls within two sectors, the signal strength for communication between 
the base station of each sector and the mobile station at that position can be said to be sufficient. 
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o 



According to another aspect of the exemplary embodiment, if the base station controller 
determines that a mobile station is physically positioned in a number of sectors, the base station 
controller can select a subset (one or more) of those sectors based on a determination of which 
sector (i.e., which base station) is closest to the mobile station. The base station controller can 
then send an HDM to the mobile station, listing that subset of the sectors as the active set. 

These as well as other aspects and advantages of the present invention will become 
apparent to those of ordinary skill in the art by reading the following detailed description, with 
appropriate reference to the accompanying drawings. 



lojjj BRIEF DESCRIPTION OF THE DRAWINGS 

ij| An exemplary embodiment of the present invention is described herein with reference to the 

|x| drawings, in which: 

jLs. 

B _ Figure 1 is a block diagram of a wireless communications network in which the 

Jf exemplary embodiment can be employed; 

ly 

m . . 

15?=| Figure 2 is an idealized representation of a single cell in a wireless communications 

t . 

pa 

network; 

Figure 3 is a flow chart depicting functions that may be employed in accordance with the 
exemplary embodiment; 

Figure 4 is a block diagram of an exemplary base station controller; 
20 Figure 5 is another flow chart depicting functions that may be employed in accordance 

with the exemplary embodiment; and 

Figure 6 is an idealized representation of an arrangement of two cells in which the 
exemplary embodiment can be advantageously employed. 
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DETAILED DESCRIPTION OF 
AN EXEMPLARY EMBODIMENT 

1. Exemplary Wireless Communications Network 

Referring to the drawings, Figure 1 illustrates a simplified block diagram of a wireless 
5 communications network 10 in which an exemplary embodiment of the present invention can be 
employed. It should be understood that this and other arrangements described herein are 
provided as example only, and other arrangements and other elements (e.g., machines, interfaces, 
functions, etc.) can be used instead and some elements may be omitted altogether. Further, as in 
most telecommunications applications, those skilled in the art will appreciate that many of the 
10 5 elements described herein are functional entities that may be implemented as discrete 
components or in conjunction with other components, in any suitable combination and location. 

As shown in Figure 1, network 10 includes a number of cells or cell sites 12, each of 
which is defined by an RF radiation pattern from a respective BTS 14. Figure 1 depicts each of 
Q the cells in an idealized fashion, as a hexagon that does not overlap other cells. In reality, 
1 5 S _H however, most cells will overlap with neighboring cells and will vary widely in shape and size. 

01 

St In network 10, the BTS 14 of each cell site communicates with a BSC 16. In turn, the 

BSC communicates with an MSC 18. The MSC 18 then communicates with a network 20, such 
as the PSTN or the Internet for instance. (Alternatively, BSC 16 may be coupled with transport 
network 20 via a packet data serving node ("PDSN") rather than through MSC 18. Still other 
20 arrangements are possible as well.) In operation, a mobile station 22 positioned within a cell 
site of network 10 can then communicate via an air interface with the BTS and, in turn, with an 
entity on transport network 22 via BSC 14 and MSC 18. 



H 

w 
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Typically, the MSC may serve as a general control element for network 10, being 
responsible for setting up and switching calls to and from the cells, interfacing with the transport 
network, monitoring traffic to facilitate billing, performing testing and diagnostic services, and 
performing other network management functions. The BSC, in turn, is usually responsible for 
5 managing handoff of signaling and call traffic as a mobile station moves from one cell site to 
another in network 10, and for controlling power levels and frequency allocations. 

As noted above, each cell in a wireless communications network may be subdivided into 
a number of sectors, typically defined by directional radiation patterns from antenna elements on 
the BTS. Figure 2 illustrates one such cell 24, idealized as a circle. Cell 24 is shown subdivided 

O 

10 into three sectors 1, 2 and 3, although a cell could have more or fewer sectors. As is typical, the 

M 

i p sectors are shown as physically discrete areas. In reality, however, there will likely be some 

<~ ; 

y overlap between the sectors even within a given cell. 

s 2. Defining Geographic Coverage of Sectors 

O 

y Each sector in a wireless communications network will cover a particular geographic 

nl 

S -ST 

15 H; area, whether or not contiguous. The geographic coverage area of a given sector can be defined 
^ in any desired manner, the details of which are not necessarily critical to this invention. 

For purposes of example, the geographic coverage area of a given sector can be 
considered the area that encompasses all points where a mobile station can usefully communicate 
with the base station serving the sector. In this regard, a judgement may be made that at least a 
20 certain minimum signal strength is required in order to support communication between a mobile 
station and the base station (to avoid excessive frame error rate, for instance). Therefore, a 
sector may be said to cover those geographic positions where a mobile station is likely to be able 
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to receive BTS signals of at least the minimum signal strength and/or where the BTS is likely to 



be able to receive MS signals of at least the minimum signal strength. 



Note that the radiation pattern defined by a BTS may in fact extend well beyond what 



may be considered to be the coverage area of a given sector, since the radiation pattern may 



5 extend to areas where the signal strength for communication between a mobile station and the 



BTS is insufficient. This may occur with distance from the BTS, and as a result of obstructions 



such as buildings, foliage and land elevation. 



3. Establishing a Sector Coverage Database 



_ In accordance with the exemplary embodiment, a BSC (or another entity) will maintain 

O 

10 ^ or have access to a database that indicates the geographic coverage of each sector in a given area. 

\m For instance, a BSC can maintain in memory (or in another storage medium) a database that 

yy indicates the geographic coverage of each sector in the BSC's coverage area (i.e., each sector 

5 _ defined by the BTS's that the BSC controls). 



_jf The exemplary database, which may be referred to as a "sector coverage database," can 

15^ take any of a variety of forms, the details of which are not critical. As an example, the database 
can include a table in which each record has a "Location" field and a "Sector" field. The 



Location field can indicate a geographic position (such as latitude/longitude coordinates) or a 



range of geographic positions (such as a range of latitude/longitude coordinates). The Sector 



field can then indicate one or more sectors that encompass the location indicated in the Location 



20 Field. Each sector can be identified by a BTS identification (BTSED) code and a sector phase 



(e.g., 1, 2 or 3), or in any other manner desired. 



As another example, the database can be arranged relationally, with a "Location" table 



and a "Sector" table. The Location table can list each geographic position or range of positions 
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in a given area. The Sector table can then list each sector in the area and can include a reference 
to a geographic position or range in the Location Table. For a position that is encompassed by 
multiple sectors, multiple records in the Sector table can reference the same position in the 
Location table. Many other examples are possible as well 
5 Preferably, the sector coverage database also includes an indication, per sector, of the 

geographic position where the BTS of the sector resides, i.e., the point of origin (or the 
approximate point of origin) of the sector. This point of origin can be used to identify which of 
multiple sectors is closest to a mobile station, so as to further limit a mobile station's active set. 
_ In the exemplary embodiment, the sector coverage database can be populated with values 

10 ^ through any of a variety of procedures, the details of which are not critical. Further, the contents 

yD. 

H~ of the database can be updated as desired, such as when a substantial change occurs in 

w f 

y topography or base station architecture. 

5 By way of example, signal strength measurements can be made at various positions 

S 

SI throughout an area. In particular, at a given position, measurements of pilot signal strength (e.g., 

F5 5 

1 5 0j E c /Io) may be made periodically for all pilots, such as through use of fixed position or mobile test 

n 

^ sets (such as the Remote Mobile Diagnostic System (RmDM) available from Willtech 
International, Inc. of Santa Ana, California, for instance). An average signal strength over time 
may then be computed for each pilot at that position. If the average signal strength of a given 
pilot exceeds a particular threshold (such as -13 dB, for instance), that pilot's sector can be said 
20 to exist at the given position. And an entry may be made in the sector coverage database, 
correlating the given position with that sector (i.e., indicating that the sector covers that given 
position). 
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In this way, a determination can be made that a given position falls within only one 



sector, if, at that position, the average signal strength of that sectors pilot over time exceeds the 



particular threshold, while the average signal strength of each other sector's pilot does not exceed 



the threshold. Alternatively, a determination may be made that a given position falls within two 



5 sectors if the average signal strength of each (of the two) sector's pilot exceeds the threshold, 



while the average signal strength of each other pilot does not. Further, a determination may be 



made that a given position falls within three or more sectors in the same way. 



As another example, a cellular wireless carrier or other entity can conduct a more 



automated analysis to produce the sector coverage database (or the data to be held in the 

10 yg database). For instance, the carrier can apply a software package such as Planet DMS2.2 

Ul (available from Metapath Software International, London, England, www.msi-world.com). The 
SJ 

W Planet system functions to plot the boundaries of sectors, based on signal strength measurements 

M- 

L and other factors, and to establish a database that indicates which geographic positions are 



encompassed by which sectors. 



15^=3 A cellular carrier can input into the Planet system indications of parameters for each 

sector such as the BTS model, the antenna model, height and azimuth, the BTS power output, the 



threshold signal levels (e.g., T_ADD and T DROP) and geographical information such as the 



latitude and longitude coordinates of buildings and other obstructions in the air interface. And 



the Planet system can output the BTS signal strength level (e.g., E c /I 0 ) and handoff boundaries 



20 over the geographical plot. Other methods of establishing geographic coverage database may 



exist as well. 
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4. Location-Based Selection of Active Set 

In accordance with the exemplary embodiment, the BSC will use the geographic location 
of the mobile station to select a sector or sectors to be the mobile station's active set. This 
process is illustrated generally in Figure 3. As shown in Figure 3, at block 26, the BSC identifies 
the location of a mobile station. At block 28, the BSC then identifies the sector or sectors that 
encompass the mobile station location. At block 30, the BSC then establishes that sector or those 
sectors as the mobile station's active set. And, at block 32, the BSC notifies the mobile station of 
the active set. Preferably, the BSC will perform this process periodically (or continuously) for 
each mobile station in its service area. 
10 ® In order to carry out these functions, an exemplary BSC (or other entity) will regularly 

y9 

monitor the location of a given mobile station and, when the BSC detects a change in the mobile 
jjl station's location, the BSC will responsively consult the sector coverage database to determine 

s which sector or sectors encompass the mobile station's current position. The BSC will then send 

O 

SI an HDM to the mobile station, listing that sector or those sectors as members of the mobile 

Fit 

15 5; station's active set. Further, if the exemplary BSC determines that more than one sector 

O 

^ encompasses the position of the mobile station, the BSC may select a subset of those sectors 
again based on the position of the mobile station. 

Figure 4 is a simplified block diagram of an exemplary BSC 16 arranged to carry out 
these functions. As shown in Figure 4, exemplary BSC 16 includes a processor 34, data storage 
20 36, a BTS communication interface 38 and an MSC communication interface 40, all of which 
may be coupled together by a system bus 42. 

In the exemplary embodiment, data storage 36 holds (i) the sector coverage database 44, 
(ii) a mobile station state table 46, and (iii) program instructions 48. The sector coverage 
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database 44 has been described by way of example above. The mobile station state table 46 
preferably functions to maintain a record of the current (latest) location of each mobile station in 
the BSCs service area, as well as a record of the current active set assigned to the mobile station. 
The program instructions 48 are then preferably a set of machine language instructions 
5 executable by processor 34 to carry out functions described herein, such as monitoring mobile 
station location, consulting the sector coverage database 44 to determine which sector or sectors 
encompass the mobile station's location, establishing an active set, and sending an HDM or other 
such message to the mobile station (i.e., providing such a message for transmission via the BTS 
communication interface 38 to the mobile station) in order to specify the mobile station's active 

O- 

10 tff set. Alternatively, BSC 16 can include hardware and/or firmware to carry out some or all of 
ft these functions. 

; * "s 

Referring next to Figure 5, a more detailed flow chart is provided to help illustrate a set 

Ms 

3 of functions performed by BSC 16 in accordance with the exemplary embodiment, for a given 
Si mobile station. 

150 1 As shown in Figure 5, at block 50, the BSC first determines the physical position of the 

^* mobile station. The process of "determining" location can involve simply receiving an indication 
of location or more actively performing a process to establish the location. In the exemplary 
embodiment, the BSC may determine mobile station location in any of a variety of ways, 
preferably employing the latest available location-determining technologies. 

20 For example, if the mobile station is equipped with GPS location-determining 

technology, the mobile station can determine and report its current location to the BSC, using 
industry standard messaging (such as that defined by industry standard IS-801 (published in 
October 1999 as TIA/EIA/IS-801), for instance). The mobile station may be programmed to 
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regularly (e.g., every 30 ms) report its location and/or the BSC may be programmed to regularly 



request the mobile station's location and the mobile station may respond accordingly. 



As another example, a cellular carrier can employ any of a variety of network-based 



positioning determining equipment ("PDE") and techniques, such as triangularization for 



5 instance, to establish measurements of MS location. The carrier may maintain a record of MS 



location in a mobile positioning center ("MPC"), and the BSC may query the MPC to identify 



the location of a given MS. Other examples are possible as well. 



The BSC preferably carries out the location determining process periodically or 
continuously. Each time the BSC determines the mobile station, at block 52, the BSC preferably 
10 & consults the mobile station state table 46 to determine if the mobile station's position has changed 

^ from the last position that the BSC had recorded for the mobile station. If the BSC determines 

IJI 

8 1 that the position has not changed (or has not changed more than a predefined threshold distance), 

1" then processing returns at block 50, where the BSC again determines the mobile station's 



SI position. If the BSC determines that the mobile station's position has changed (or has changed 

15yi sufficiently), then, at block 54, the BSC records the mobile station's current position in the state 

O 

f 8 * table 46 and proceeds to block 56. 



At block 56, the BSC uses the sector coverage database to establish the mobile station's 



active set. This process can involve querying the sector coverage database to identify the sector 



or sectors that encompass the mobile station's current position. The active set can then be said to 



20 be that sector or those sectors. 



Further, if the BSC determines that two or more sectors encompass the mobile station's 



current position, those two or more active sectors can be said to define a "proposed active set" or 
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"initial active set." The BSC may then select a subset of the proposed active set to be the active 



set for the mobile station. 



To select a subset of sectors, the BSC can compute the distance between the mobile 



station's current position and the point of origin of each sector, and the BSC can then select the 



5 sector or sectors for which that distance is the shortest (i.e., the sector or sectors to which the 



mobile station is "closest.") Provided that the mobile station position and the sector point of 



origin are represented as points having latitude/longitude coordinates, the BSC can readily 



compute the distance between those points. 



Alternatively or additionally, the BSC can consider other factors as a basis to select a 



10 yj subset of the sectors. For instance, the BSC can reference a table that indicates the current level 
^ of call traffic per sector and can select as the subset the sector or sectors that currently has the 
Jl lowest level of call traffic. Commonly, an MSC may maintain such a table. Therefore, the BSC 



\ may engage in signaling communication with the MSC to determine which sector has the lowest 
Sj level of call traffic. Other methods of selecting a subset of sectors are possible as well. 



1501 At block 58, the BSC then consults the mobile station state table 46 to determine whether 

B 

H the active set is different from the mobile station's current active set. If the BSC determines that 



the active set is the same (i.e., the active set has not changed), then processing returns to block 



50, where the BSC again determines the mobile station's position. On the other hand, if the BSC 



determines that the active set has changed, then, at block 60, the BSC records the mobile station's 



20 new active set in the state table 46 and proceeds to block 62. 



At block 62, the BSC preferably sends a message to the mobile station, notifying the 



mobile station of the new active set. As described above, this message can be an HDM message, 
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which lists the sectors to be the active set. The message may take other forms as well, provided 



that the mobile station is arranged to be able to receive and handle the message. 



In the exemplary embodiment, the active set established for a given mobile station will 



include at most two sectors, as compared with the three or six sectors commonly included in an 



5 active set under existing procedures. Thus, for instance, the active set may be just one sector, or 



the active set may be two sectors. Alternatively, however, the active set can be more than two 



sectors if desired. 



Referring next to Figure 6, an arrangement of two cells is shown, to help illustrate some 



examples location-based selection of active-set. Figure 6 illustrates two cells 70 and 72. By way 

Q 

10 ya of example, cell 70 is shown to include sectors 70a, 70b and 70c, and cell 72 is shown to include 

*J3 

sectors 72a, 72b and 72c. The boundaries of the cells and sectors shown in Figure 6 are 

iff 

^ representative of boundaries that may be established in the sector coverage database as described 

LI 

' a above, although the boundaries are shown in idealized form for purposes of illustration. Further, 



Si each cell is served by a respective BTS (not shown), and both BTSs are controlled by a common 

1501 BSC (not shown). 

Q 

H A mobile station may be located within a given one of these sectors and may be 



communicating with the BTS of the respective cell, in either idle or active mode. A user may 



then move the mobile station toward an area of overlap and then fully into a new physical sector. 



For instance, if a mobile station is located in physical sector 70c and is moving south, the mobile 



20 station will approach the area of overlap designated in Figure 6 by reference numeral 76, will 



then enter area 76, and will then move fully into sector 74a. This trajectory is shown by dashed 



line 78 in Figure 6, as the mobile station moves from position 80 to position 82 to position 84 



and finally to position 86. 
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When the mobile station is located at position 80, the BSC may consult the sector 
coverage database and may determine that the only sector currently encompassing the mobile 
station's location is sector 70c. Consequently, the BSC may send an HDM to the mobile station, 
listing only that sector as the mobile station's active set. 

As the mobile station moves to position 82, the BSC may determine that the mobile 
station's position has changed. However, after querying the sector coverage database, the BSC 
may determine that the location-based active set has not changed, so the BSC may opt to not 
send an HDM to the mobile station. 

As the mobile station then moves over the boundary of cell 72 into sector 72a, the BSC 



10 yp may determine that the mobile station's position has changed once again. This time, upon 
rf querying the sector coverage database, the BSC may determine that the both sector 70c and 



sector 72a encompass the mobile station's current position. Consequently, the BSC may send an 

I HDM to the mobile station, listing those two sectors as the mobile station's active set. 

.pet, 

Alternatively, the BSC may then determine that the mobile station is positioned closer to 

FU 

15Q1 sector 72a than to sector 70c (i.e., the mobile station is closer to the BTS of sector 72a than to the 

5 5 

H BTS of sector 70c), so the BSC may establish as the active set only sector 72a. The BSC may 
then send an HDM to the mobile station, listing only sector 72a as the mobile station's active set. 

In turn, as the mobile station crosses over the boundary of cell 70 and fully exits the 
geographic coverage of sector 70c, the BSC may determine that the mobile station's position has 
20 again changed. Upon querying the sector coverage database, the BSC may then determine that 
only sector 72a encompasses the mobile station's current position. Therefore (if the current 
active set included both sectors 70c and 72a, for instance), the BSC may send an HDM to the 
mobile station, listing only sector 72a as the active set. 
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5. Conclusion 

An exemplary embodiment of the present invention has been described above. Those 
skilled in the art will understand, however, that changes and modifications may be made to this 
embodiment without departing from the true scope and spirit of the present invention, which is 
5 defined by the claims. 

For example, although the foregoing describes carrying out various functions in a BSC, 
some or all of the functions can be carried out in one or more other entities instead. For instance, 
an MPC or location server can be programmed to track the location of a mobile station and to 
signal to the BSC when the mobile station's location changes. Alternatively, various functions 

10 y3 can be carried out in an MSC or other entity. Other examples are possible as well. 

C 5 



ru 
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